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 直接経費 間接経費 合  計 
平成 16年度 9,400 0 9,400
平成 17年度 4,600 0 4,600
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 5. 研究成果 































































電動スライダSPL42 (最大速度 24 mm/s，最大加速度





















Fig. 1  Experimental set-up. (1: water pin electrode, 
insulative capillary tube filled with water, 2: metal 
plate electrode, 3: water tank, 4: CCD camera, 5: DC 
high voltage power supply, 6: high voltage amplifier, 7: 
shunt resistor, 400 kΩ, 8: resistor: 400 kΩ, 9: function 
generator, 10: oscilloscope, 11: volt meter, 12: linear 
















電圧) に達するとコロナ電流と呼ばれる µA から数
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MODE 1   MODE 2             MODE 3 
tube 
water droplet mist Taylor cone
 
Fig. 2  V-I curves in pin-to-plate electrode sys-
tem. (90 mm water level,  φ 100 µm inner tube diame-
ter, φ 100 µm metal pin diameter, 3 mm air gap) 
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Fig. 3  Critical water level and voltage of water 
dropping at dark discharge. (3 mm air gap, φ 100 µm 
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Fig. 4  Applied voltage vs. critical diameter of drop 
at dark discharge. (3 mm air gap, 90 mm water level, 







0 1 2 3 4 5













Fig. 5  Air gap vs. critical diameter of drop at dark 
discharge. (90 mm water level, φ 100 µm inner tube 
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Fig. 6  Water level vs. critical diameter of drop at 
dark discharge.  (3 mm air gap, φ 100 µm inner tube 
diameter, 1.6 kV applied voltage) 
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Fig. 7  Electrostatic Coulomb force applied to wa-
ter drop and metal electrode at dark discharge. Solid 
lines are least-square fitted quadratic curves of the 
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5･1 コロナ放電域初期における霧状噴霧  つぎ
に，コロナ放電域初期における霧状噴射 (MODE 2) 
とコロナ放電の関係を調べるために，電流波形を測定
した．図 8に示すように，コロナ放電電流 (図 8の場
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Fig. 8  Current corresponding to formation of wa-
ter mist at the beginning of corona discharge. (3 mm 
air gap, 90 mm water level, φ 100 µm inner tube di-











5･2 コロナ放電域における水滴滴下  さらに印加
電圧を上昇させると (4.0 kV 以上)，周期的な水滴滴
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Fig. 9  Pulse current corresponding to spraying of 
water at stable region of corona discharge. (3 mm air 
gap, 90 mm water level, φ 100 µm inner tube diameter, 
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Fig. 10  Photograph of dropping of water droplet and 
corresponding discharge current just at the separation 
of water droplet. (5 mm air gap, 100 µm inner tube 
diameter, 7 kV applied voltage) 
 
が滴下する前後の電流波形と高速度カメラで撮影し
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Fig. 11  Frequency of current pulse corresponding 
to spraying of water at stable region of corona dis-
charge. (3 mm air gap, 90 mm water level, φ 100 µm 
inner tube diameter) 
 
13にまとめた．(100 plは水滴径 58 µm，1,000 plは水
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Fig. 12  Applied voltage vs. droplet. (90 mm water 
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Fig. 13  Applied voltage vs. droplet volume. (3 mm 
air gap, 90 mm water level, parameter: inner tube 
diameter) 
 












存し，4.5 kVで約 40 ms，6.5 kVでは約 70 msであ
った． 
5･4 印字実験  この結果を応用して実際に文字の
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Fig. 14  Pulse voltage frequency vs. critical pulse 
width that separates a drop from the tip of the tube. 
(3 mm air gap, 70 mm water level, φ 100 µm inner 
tube diameter, parameter: applied voltage) 
 
 
(a)       (b)    (c)  
Fig. 15  Original (a) and printed samples (b) (c) of 
Chinese character “Mechanics.” 
(a) original 
(b) 1st stage sample: 50 dpi, 50×50 dots, 100 µm in-
ner tube diameter, 3 mm gap, 4.5 kV applied 
voltage, dye blue ink for fountain pen 
(c) 2nd stage sample: 181 dpi, 100×100 dots, 50 µm 
inner tube diameter, 0.5 mm gap, 1.5 kV applied 




くなる．印加電圧 1.6 kV，ギャップ 1.0 mmの条件で
















100 µmの場合約 1,000 plの水滴を毎秒 60滴程度の
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